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A 'one-stop shop' approach in antenatal care: does this improve antiretroviral treatment uptake in Zimbabwe?
H. Gunguwo, 1,2 R. Zachariah, 3 K. Bissell, 4,5 W. Ndebele, 1,2 J. Moyo, 1,2 T. Mutasa-Apollo 6 hospital in Zimbabwe. This meant that women could receive antenatal care, HIV testing, counselling, CD4 testing and ART within the same clinic-a 'one-stop shop' approach.
We hypothesised that a one-stop shop approach would positively impact uptake by facilitating access to ART. Identifying those who did not access ART despite this initiative would also be important to improve equity. Two recent meta-analyses showed that integration signifi cantly increased ART uptake. 3, 7 A PubMed search revealed no publications on the infl uence of a one-stop shop approach combined with task-shifting of ART initiation to midwives.
The aim of this study was thus 1) to compare ART uptake before and after the introduction of a one-stop shop approach to PMTCT combined with task-shifting at Mpilo Central Hospital, and 2) to determine the socio-demographic and HIV-related characteristics associated with non-initiation of ART despite this patientfriendly initiative.
METHODS

Design
This was a cohort study assessing ART uptake before and after the introduction of a one-stop shop PMTCT approach in antenatal care.
Study setting and population
The study site was the Mpilo Central Hospital located in Bulawayo, the second largest city in Zimbabwe. The study population included all pregnant women registered for antenatal care at the Mpilo antenatal clinic. The study periods were June 2010 to May 2011, before the introduction of the approach, and June 2011 to May 2012, after its introduction.
The antenatal clinic of Mpilo Central Hospital is a referral clinic that covers a population of 1.3 million from Bulawayo and Matabeleland North Province. Mpilo Hospital has 1000 beds and on average 250 new antenatal clinic consultations and 800 deliveries per month.
During the two study periods, all pregnant women presenting at Mpilo antenatal clinic were offered provider-initiated HIV testing and counselling. Women identifi ed as HIV-positive had blood drawn for CD4 count in a separate room in the same clinic. CD4 testing was performed in the main hospital laboratory. ART eligibility was defi ned as World Health Organization (WHO) Stage 3 or 4, or a CD4 count of ⩽350 cells/μl, irrespective of WHO stage. 8 All ART-eligible women were also eligible for cotrimoxazole preventive therapy (CPT) and ART initiation, irrespective of gestational age.
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Health solu ons for the poor VOL 3 NO Results: A total of 285 women were eligible for ART before the introduction of the one-stop approach and 280 after. Of the 285, 163 (57%) initiated ART before integration; this increased to 244/280 (87%) after integration (RR 1.5, 95% CI 1.4-1.7, P < 0.001). A total of 36 (13%) women did not initiate ART after integration; this was significantly associated with cotrimoxazole uptake (P = 0.03).
Conclusion:
Integrating ART into antenatal care along with task-shifting to midwives considerably increased the uptake of ART. This provides further evidence for scaling up integration rapidly to other facilities in Zimbabwe, and is in line with the vision of a world where no child will be born with the human immunodeficiency virus by 2015.
H uman immunodefi ciency virus (HIV) prevalence among pregnant women attending antenatal care in Zimbabwe is high, at an estimated 16%. 1 Mothers infected with HIV have a high risk of transmitting their infection to newborns. Preventing mother-tochild transmission (PMTCT) is thus vital to prevent HIV in children. About 105 000 children are living with HIV in Zimbabwe, 1 the majority of whom were infected through mother-to-child transmission of HIV.
Antiretroviral treatment (ART) offered to HIVp ositive women during pregnancy reduces motherto-child transmission of HIV. 2 Achieving a high uptake of ART is thus essential to reduce transmission to infants, 3 to provide treatment for HIV-infected women and to meet the 2015 Millennium Development Goals of reducing child mortality, improving maternal health and combating HIV/acquired immunedefi ciency syndrome. 4 By the end of 2009, less than 50% of pregnant women in Zimbabwe were undergoing HIV testing, 5 and even more worrying was that ART uptake among those who were eligible had been unacceptably low, at 4%. 6 In 2011, the Ministry of Health and Child Welfare introduced an integrated approach of offering ART at the Mpilo referral hospital, the third largest The 2009 Zimbabwe national ART guidelines recommend that CPT be initiated at least one week before the commencement of ART. 8
Integrating antiretroviral treatment into antenatal services
In 2010, before the introduction of the one-stop shop PMTCT approach, all pregnant women underwent HIV testing and counselling at the antenatal clinic. All mothers found eligible for ART were referred to a separate specialist ART clinic in a different building in the same hospital complex for consultation with a physician to start lifelong ART. In practice, the patient thus attended antenatal reviews at the antenatal clinic and separate ART reviews at the ART clinic. From June 2011 onwards, after Mpilo's antenatal clinic had successfully completed a training and accreditation process by the Ministry of Health (Table 1 ), ART initiation was task-shifted from physicians to trained midwives. 9 In addition to HIV testing and counselling, all ART-eligible pregnant women were offered ART in the antenatal clinic in one room by one provider (the one-stop shop approach); 6 weeks after delivery, they were referred for continued care at the ART clinic.
Data and analysis
Data were collected using a structured questionnaire and sourced from antenatal, pre-ART and ART registers. Aggregated totals of patients newly registered in the clinic, numbers of patients who had undergone HIV testing and numbers of patients who had been screened for ART eligibility were collected from monthly reports. Data were double-entered, validated and analysed using E piData Version 3.1 (EpiData Association, Odense, Denmark), and cross-validated against the ART and CD4 registers.
The χ² test was used to compare differences in proportions; the t-test was used to compare differences between means. Relative risk (RR) was used to assess the strength of association. P ⩽ 0.05 was considered statistically signifi cant.
Ethics approval
Ethics approval was obtained from the Mpilo Hospital Ethics Review Committee, Bulawayo, Zimbabwe, and the Ethics Advisory Group of the International Union Against Tuberculosis and Lung Disease, Paris, France.
RESULTS
Antiretroviral treatment uptake before and after the introduction of the one-stop shop approach
A total of 285 women were eligible for ART before the introduction of the one-stop shop approach and 280 after its introduction. Table 2 shows HIV testing, ART eligibility and ART uptake during the two periods. Of the 285 women, 163 (57%) initiated ART before integration; this increased to 244/280 (87%) after integration (RR 1.5, 95% confi dence interval 1.4-1.7, P < 0.001).
Factors associated with non-initiation of antiretroviral treatment after integration
After integration, of 280 women eligible for ART (mean age 29.9 years, standard deviation [SD] ±5.8; mean gestational age 27.1 weeks, SD ±7; and mean baseline CD4 count 205.6 cells/μl, SD ±94.5), 36 (13%) did not initiate ART. Characteristics including age, marital status, gestational age, site of HIV testing, CD4 count, WHO stage, CPT and whether or not the partner had undergone HIV testing were assessed for possible associations with noninitiation of ART. The only signifi cant association was CPT. Eight (22%) individuals who did not initiate ART were on CPT compared to 20 (8%) who did initiate ART (P = 0.03; Table 3 ). 
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DISCUSSION
This is the fi rst study to assess the impact of a one-stop shop approach to ART initiation in antenatal care when combined with task-shifting to midwives. With this new approach, nearly 90% of ART-eligible women accessed treatment; this is considerably higher than data reported in the literature, and is very encouraging. 3, 7 The study adds evidence for rapidly scaling up ART integration into other facilities in Zimbabwe and elsewhere. It is also in line with the vision of a world where no child will be born with HIV by 2015. 10 During the same period in Zimbabwe, there was an increase in the number of ART-eligible women accessing treatment, from 20% in 2010 to 33% in 2011. 11 The strengths of this study are that it was conducted under programme conditions and is likely to refl ect the reality at facility level. We used data from existing sources and the data were carefully collected and validated. This is also the fi rst study to assess the impact of integration along with task-shifting.
A limitation is that we had insuffi cient statistical power to assess associations with non-initiation of ART after integration. As routinely collected data were used, data were missing from certain records ( Table 3) . It is also possible that some patients who initiated ART were not recorded in the registers. In addition, as our comparison group was a historical control, this may have introduced a possible bias. However, there were no changes in staffi ng, and access issues such as transport and poverty level, which might have affected uptake, remained the same. In addition, intermittent antiretroviral drug ruptures in the post-integration period may have negated the effect of ART uptake in this period.
A surprising fi nding was that more women on CPT did not initiate ART after integration. We do not know the reasons for this fi nding but it is possible that those already on CPT were feeling relatively well and may not have appreciated the additional need for ART, 12 or they may have thought that they were taking ART instead of CPT. Specifi c awareness-raising about the added benefi ts of ART may be helpful, as health care workers faced with a large volume of patients and long queues may not have provided adequate information. 13 Other factors in the published literature known to be associated with ART uptake, including poor knowledge about HIV and ART, psychological factors (shock, depression and denial), stigma and non-disclosure of HIV status and other factors related to the health system, 13, 14 could not be assessed using routinely collected data.
In conclusion, a one-stop shop approach to ART integration along with task-shifting considerably increased ART uptake and is of benefi t to mothers and newborns. This is in line with the goal of ensuring that no child is born with HIV by 2015. 10 
